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Abstract 

Background: The Affordable Medicines Facility - malaria (AMFm), implemented at national scale in eight African 
countries or territories, subsidized quality-assured artemisinin combination therapy (ACT) and included communica- 
tion campaigns to support implementation and promote appropriate anti-malarial use. This paper reports private 
for-profit provider awareness of key features of the AMFm programme, and changes in provider knowledge of 
appropriate malaria treatment. 

Methods: This study had a non-experimental design based on nationally representative surveys of outlets stocking 
anti-malarials before (2009/10) and after (201 1) the AMFm roll-out. 

Results: Based on data from over 19,500 outlets, results show that in four of eight settings, where communication 
campaigns were implemented for 5-9 months, 76%-94% awareness of the AMFm 'green leaf logo, 57%- 74% 
awareness of the ACT subsidy programme, and 52%-80% awareness of the correct recommended retail price (RRP) 
of subsidized ACT were recorded. However, in the remaining four settings where communication campaigns were 
implemented for three months or less, levels were substantially lower. In six of eight settings, increases of at least 
10 percentage points in private for-profit providers' knowledge of the correct first-line treatment for uncomplicated 
malaria were seen; and in three of these the levels of knowledge achieved at endline were over 80%. 

Conclusions: The results support the interpretation that, in addition to the availability of subsidized ACT, the 
intensity of communication campaigns may have contributed to the reported levels of AMFm-related awareness 
and knowledge among private for-profit providers. Future subsidy programmes for anti-malarials or other treatments 
should similarly include communication activities. 
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Background 

Artemisinin-based combination therapy (ACT) is the 
recommended first-line treatment for uncomplicated 
Plasmodium falciparum infection throughout Africa, 
however, its use remains far below need and differs be- 
tween urban and rural areas [1]. The reasons for this 
include unreliable public sector supply, high prices and 
limited availability in the private sector, and patient self- 
treatment with less expensive monotherapies [2]. In 2010, 
an innovative ACT subsidy programme, the Affordable 
Medicines Facility - malaria (AMFm), was launched at na- 
tional scale in Ghana, Kenya, Madagascar, Niger, Nigeria, 
Uganda, and Tanzania (mainland and Zanzibar) [3]. The 
programme aimed to improve the availability of quality- 
assured ACT, and was hosted by the Global Fund to Fight 
AIDS, Tuberculosis and Malaria (Global Fund). 

The AMFm intervention included three elements: (i) 
price reductions through negotiations with ACT manufac- 
turers; (ii) a buyer subsidy, via a co-payment by the Global 
Fund to participating manufacturers, for purchases made 



by eligible public, private, and non-governmental organisa- 
tion importers; and (iii) interventions to support AMFm 
implementation and promote appropriate anti-malarial use 
[4]. All medicines subsidized through AMFm had a 'green 
leaf' logo on their packaging (see logo in Figure 1). Inter- 
ventions to support AMFm implementation and promote 
appropriate anti-malarial use included communication 
campaigns, training of anti-malarial providers, setting of a 
recommended retail price (RRP), pharmacovigilance and 
post-marketing surveillance, and regulatory interventions 
such as enforcement of the ban on oral artemisinin mono- 
therapy sales and changes to the prescription-only status 
of ACT. 

Communication campaigns, including the use of mass 
media, have been used alone or as components of inter- 
ventions to address a variety of public health problems 
in low and middle income countries including HIV pre- 
vention, family planning promotion, and the use of 
insecticide-treated bed nets for malaria control [5]. The 
effectiveness of such campaigns on behaviour change 
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Figure 1 (clockwise from top left) AMFm 'green leaf logo; examples of AMFm communication campaign materials from Niger, 
Madagascar, Ghana and Kenya; and an example of commercial promotion for co-paid ACT from Ghana. 
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has been the subject of a number of reviews, and re- 
mains a key question for national and international pol- 
icy makers [6-9]. In the context of AMFm, this is of 
particular interest given the scale of resources devoted 
to this component of the intervention ($42.3 million dis- 
bursed for supporting interventions overall by the end of 
2011) and the relative novelty of the approaches used, 
such as the AMFm logo and RRPs. 

This paper describes the implementation of the AMFm 
communication and training interventions as part of the 
overall AMFm intervention package. Private providers of 
anti-malarials can be considered a key target group for 
AMFm communication and training, given the geograph- 
ical penetration of the private for-profit sector, as well as 
the role of providers in product ordering, retail pricing, 
point of sale promotion, and patient advice [10-18]. For this 
reason, this paper focuses on the private for-profit sector, 
and reports private for-profit anti-malarial provider aware- 
ness of key features of the AMFm programme, and 
changes in provider knowledge of appropriate malaria 
treatment following AMFm implementation, based on 
nationally-representative survey data. 

Methods 

Study design and sampling 

This study had a non-experimental design based on 
before-and-after comparisons along with detailed docu- 
mentation of implementation process and context, as 
recommended in guidelines for the evaluation of com- 
plex interventions [19]. Nationally-representative surveys 
of outlets stocking anti-malarials were carried out be- 
tween August and December 2010 prior to arrival of 
AMFm co-paid ACT, and again between October 2011 
and January 2012 [20]. Methods for these surveys were 
adapted from the ACTwatch project [21]. 

Outlets were sampled using a stratified cluster sampling 
approach, with independent samples drawn at baseline and 
endline. Clusters were administrative units with on average 
10,000-15,000 inhabitants. Clusters were selected with 
probability proportional to population size sampling, with 
stratification by urban and rural domains. Within a cluster, 
all outlets with the potential to sell anti-malarials were 
approached. Eligible outlets included those open at the 
time of the visit and with anti-malarials in stock on the day 
of the survey or within the previous three months. A full 
census of oudets was carried out in Zanzibar due to its 
small population size. 

Data collection 

Data were collected using structured interviews with the 
most senior staff member present at the time of the survey. 
Questionnaires were harmonized across settings and cre- 
ated in English and French, with translation into local lan- 
guages where necessary. Questionnaires were administered 



by local study staff who had undergone seven days of 
standardized training. Quality assurance included daily 
supervision as well as random re-interviewing of 5%-15% 
of outlets. 

Questionnaires covered outlet characteristics as well 
as provider awareness and knowledge outcomes (see 
Additional file 1 for questionnaire). Respondents' aware- 
ness of the AMFm 'green leaf logo (located on co-paid 
ACT packaging and frequently on promotional mater- 
ial), and open-ended questions on the source from 
which respondents had seen or heard of the logo, and 
their understanding of the meaning of the logo were 
included. Additionally, questions were included on 
awareness of the subsidy programme, and sources from 
which respondents had seen or heard of the subsidy 
programme. Respondents were also asked about their 
awareness of a RRP for co-paid ACT, and what this RRP 
was. In relation to knowledge, respondents' knowledge 
of the first-line recommended anti-malarial for uncom- 
plicated malaria and knowledge of the correct dosing 
regimen to treat a child under the age of two years 
(10 kg) with uncomplicated malaria was tested. 

Key informant interviews with national level stake- 
holders and document review were used to collect data on 
the process of AMFm implementation, including details 
of supporting interventions, and of other contextual fac- 
tors that could have affected AMFm related outcomes. 
Process data were used to devise a number of measures of 
intensity of implementation of the communication and 
training supporting interventions [22]. These included 
months for which co-paid ACT was available, months for 
which communication campaigns were implemented, per 
capita disbursements for supporting interventions, and 
the proportion of private for-profit providers surveyed at 
endline who reported that they had attended 'a training 
session about anti-malarials with this [AMFm 'green leaf 
logo] symbol' . 

Statistical analysis 

Data were analysed in Stata v.ll. Point estimates were 
weighted using survey weights and standard errors calcu- 
lated taking into account the clustered and stratified 
sampling strategy. Differences in knowledge outcomes be- 
tween surveys are expressed in terms of the percentage 
point change and 95% confidence intervals. No confidence 
intervals are presented for Zanzibar because a complete 
census of outlets was done. Additional results by urban 
and rural domains, and stratified by sub-category within 
the private for-profit sector, are available from the online 
additional files. 

Ethical approval 

Informed oral consent was obtained from all respon- 
dents. Ethics approval was obtained from all national 
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ethics committees, and from Institutional Review Boards 
of ICF International and the London School of Hygiene 
and Tropical Medicine. 

Results 

Table 1 summarizes characteristics of the sample. Re- 
sponse rates were high, and over 9,900 and 9,600 private 
for-profit outlets were included in baseline and endline 
surveys, respectively. 

Communication and training activities 

The planned package of AMFm communication cam- 
paigns and promotional activities was broadly similar 
across settings; components generally included are shown 
in (Table 2). The AMFm 'green leaf logo together with 
examples of promotional materials are shown in Figure 1. 
Promotional messages frequently focused on ACT as rec- 
ommended anti-malarial treatment, availability of good 



quality ACT identified by the 'green leaf' AMFm logo, 
and on the RRP (which was typically not printed on 
ACT packaging, but promoted during communication 
campaigns). 

AMFm-related provider training was conducted for 
providers from all sectors in Ghana, Niger, Nigeria, 
Uganda and Zanzibar, while private for-profit providers 
were targeted in Kenya and Tanzania mainland, and the 
public sector in Madagascar. In some settings, private for- 
profit importers also carried out training of anti-malarial 
providers, running courses for their own distributors and 
sponsoring continuous education meetings for professional 
bodies (e.g. clinical officers or pharmacists). Private for- 
profit importers in some of the pilots also produced their 
own promotional materials (Figure 1). 

Countries experienced a range of intervention intensities 
in the implementation of communication campaigns and 
training (Table 3). Ghana and Kenya experienced the 



Table 1 Sample description — number of private for-profit outlets screened and number included in baseline (2010) 
and endline (2011) outlet surveys 



Country 



Selected 
clusters 



Outlets 
enumerated* 



Outlets 
screened 



Eligible 
outlets** 



Outlets interviewed and stocking anti malarials 
at the time of the survey visit* 



Ghana 

Baseline 

Endline 

Kenya 

Baseline 

Endline 

Madagascar 

Baseline 

Endline 

Niger 

Baseline 

Endline 

Nigeria 

Baseline* 

Endline 

Tanzania 
mainland 

Baseline 

Endline 

Uganda 

Baseline 

Endline 

Zanzibar" 

Baseline 

Endline 



55 
54 



5/ 
5/ 



33 



75 
64 



114 
124 



--13 
49 



39 
44 



1 009 
752 



16 356 
12 512 



6 380 
9 116 



3 104 
3 102 



5 713 
8 345 



3 042 
3 708 



9 692 
14 734 



2 100 
4 134 



960 
681 

12 091 
10 539 

6 005 
8 559 

3 098 
2 922 

5 171 

7 804 



3 015 
3 635 



9 525 
14 451 



2 076 
4 057 



942 
658 



2 110 
1 627 



2 064 
2 081 



1 915 
1 703 



1 941 
1 445 



612 
734 



1 733 

2 453 



Ml 
227 



924 
646 



457 

378 



854 
641 



548 
337 



393 



545 
726 



1 590 

2 335 



1/1 
216 



"Outlets that were visited and where at a minimum basic descriptive information was collected. **Outlets that had antimalarial drugs in stock on the day of the 
survey or had stocked them in the past three months, t Outlets where antimalarials were in stock on the day of the survey and the interview was completed, t 
Nigeria baseline data collection done in 2009. 44 A full census was carried out in Zanzibar. 
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Table 2 Components of the AMFm communication 
campaigns generally included across all settings 

AMFm supporting interventions for communications 

• National launch; 

• Mass media communication through TV and radio (principally 
advertisements, with some TV and radio talk shows); 

• Outdoor media (billboards); 

• 'Small media' (posters); 

• Interpersonal media (community meetings and road shows) 
Commercial promotion of co-paid ACT 

• 'Small' media provided by importers and wholesalers of co-paid ACT 
(e.g. branded posters and banners displayed within outlets) 



longest communication campaigns (about nine months), 
with Tanzania mainland, Zanzibar and Nigeria experiencing 
three to seven months. By contrast, Niger, Madagascar and 
Uganda experienced no sustained delivery principally due 
to delays or suspension of grants. In Ghana and Zanzibar, 
about 40%-50% of anti-malarial providers interviewed re- 
ceived training. In Kenya, Niger, Uganda and Tanzania 
mainland this was lower at 12% -18%. In total about 2% of 
respondents in Madagascar reported receiving some train- 
ing, although no official AMFm training interventions for 
private sector providers were reported in this setting. Up 
until the midpoint of the endline survey, the Global Fund 
had disbursed almost 42.3 million dollars (USD) for the im- 
plementation of supporting interventions, including com- 
munication, training, pharmacovigilance, post-marketing 
surveillance, and regulatory interventions (personal com- 
munication Melisse Murray, The Global Fund to Fight 
AIDS, Tuberculosis and Malaria AMFm secretariat- May 



2012). Disbursement per capita ranged from 0.42 USD in 
Ghana to 0.06 USD in Niger and Madagascar and 0.03 
USD in Tanzania mainland. 

In Figure 2 and Table 4, settings are roughly ordered 
by intensity of communication campaign and training 
implementation, with Ghana and Kenya considered to 
have had the greatest intensity, followed by Tanzania 
mainland, Zanzibar and Nigeria. Niger, Madagascar and 
Uganda were considered to have the lowest intensity of 
implementation. 

Awareness of the AMFm logo, ACT subsidy programme, 
and correct recommended retail price for co-paid ACT 

Overall, awareness of the AMFm logo among anti- 
malarial providers, measured as whether they remem- 
bered having seen the logo before, was 77%-94% in 
Ghana, Kenya, Tanzania mainland and Zanzibar; some- 
what lower in Uganda (69%) and Nigeria (53%); and low 
in Niger and Madagascar (26% and 31%, respectively) 
(Figure 2). Recorded awareness in Uganda may have 
reflected confusion of the AMFm logo with a pre- 
existing leaf logo used on anti-malarials as part of a 
separate ACT subsidy project [23]. Awareness among 
respondents in urban areas was about 7-percentage 
points higher than among respondents in rural areas in 
Tanzania mainland and Zanzibar, and between 11-16 
percentage points higher than among respondents in 
rural areas in Ghana, Kenya, Madagascar, and Niger, 
with no substantial differences in Nigeria or Uganda 
(Additional file 2). Awareness of the ACT subsidy 
programme was lower than awareness of the logo, but 
patterns were broadly similar (Figure 2). In general no 



Table 3 Implementation 'intensity' of AMFm supporting interventions, including communication and training 

Country 



Time from arrival of 
AMFm co-paid ACT to 
midpoint of endline 
survey (months) 



Months of implementation 
of communication campaign 
preceding the midpoint of 
the endline survey 



Percentage of private for-profit outlet 
respondents reporting attending a 
training session on anti-malarials 
'with this symbol' (i.e. AMFm logo) 
at endline 



Disbursement of funding for 
supporting interventions 
preceding midpoint of endline 
survey (USD per capita)** 



Ghana 


15.5 


9 


50.2 


0.42 


Kenya 


15 


9 


12.0 


0.18 


Tanzania 


13.5 


/ 


18.1 


0.03 


mainland 










Zanzibar 


6.5 


5 


37.5 


0.11 


Nigeria 


9.5 


3 


13.5 


0.10 


Niger 


/ 


2 


12.8 


0.06 


Madagascar 


14 


1 


2.2 


0.06 


Uganda 


9.5 


0 


16.6 


0.1 7 + 



*ln some countries there were also some limited communication activities prior to the main roll-out of the communication campaign. For Niger and Madagascar 
there were some communication campaign activities but these were suspended prior to endline data collection. In Madagascar the radio and TV campaigns ran 
only from April-May 201 1 due to a ban on advertising prescription medication directly to the public except during periods of public health emergencies. ** Figures 
represent disbursement of Global Fund grants for AMFm supporting interventions including communication campaigns and promotional materials; awareness- 
building community-based activities; training of anti-malarial providers; pharmacovigilance and post-marketing surveillance; and regulatory interventions - source: 
Global Fund Secretariat. f For Uganda $0.17 per capita disbursement took place, and although expenditure data was not available disbursement of funds took 
place less than one month before the midpoint of the endline survey, and no implementation of communication was recorded as taking place in this setting. 
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Figure 2 Awareness of the AMFm 'green leaf logo the ACT subsidy programme, and the correct recommended retail price for 
co-paid ACT at endline (201 1) among respondents from private for-profit outlets with anti-malarials in stock on the day of the survey. 

All respondents were shown a visual aid depicting the AMFm logo and were asked whether they have seen the symbol before. Providers are 
"able to recognise the AMFm logo" if they answer that they have seen the symbol before. Whiskers show 95% confidence intervals. No 
confidence intervals are shown for Zanzibar as a full census was carried out. Results for Madagascar are not presented as no recommended retai 
price was set for co-paid ACT in this country. Settings are roughly ordered by intensity of communication campaign and training intervention 
implementation (see Table 3). 



substantial differences were seen between urban and 
rural areas in Madagascar, Nigeria or Tanzania mainland. 
In Niger, Uganda and Kenya awareness of the ACT sub- 
sidy programme was about 6-9 percentage points higher 
among respondents from urban outlets, and about 12- 
14 percentage points higher among respondents from 
urban outlets in Ghana and Zanzibar (Additional file 3). 

The most commonly stated source for having seen or 
heard of the logo was TV/radio in Ghana, Kenya, 
Madagascar and Zanzibar, with 47%-80% of respondents 
who had recognised the logo stating this source; and on 
malaria medicine packaging in Niger, Nigeria, Tanzania 



mainland and Uganda (50%-58%). The most commonly 
stated source for having seen or heard of the ACT 
subsidy programme was TV/ radio in all countries with 
56%-94% of respondents stating this source. Other 
sources commonly mentioned were: in training; on mal- 
aria medicine packaging; in public health facilities; and 
on posters/ billboards. Respondents were asked to de- 
scribe what the AMFm logo meant to them (multiple 
responses were allowed). The most commonly reported 
meaning in Ghana, Kenya, Madagascar, Niger and Zanzibar 
was "effective/quality anti-malarial". In Nigeria, Tanzania 
mainland and Uganda, the most common meaning was 



Table 4 Knowledge of first-line malaria treatment among respondents from private for-profit outlets with anti-malarials 
in stock on the day of the survey at baseline (2010) and endline (2011) 



Country 



Baseline (%) 



Endline (%) 



Percentage point change (95% confidence interval) 



Ghana 


73.2 


83.3 


10.1 (3.1-17.3) 


Kenya 


44.9 


66.1 


21.2 (11.5-30.8) 


Tanzania mainland 


85.6 


95.7 


10.1 (4.0-16.1) 


Zanzibar 


77.2 


92.1 


14.9 


Nigeria 


14.3 


51.2 


36.9 (28.7-45.2) 


Niger 


11.1 


27.2 


16.1 (11.0-21.2) 


Madagascar 


12.5 


19.4 


6.9 (0.9-12.7) 


Uganda 


74.0 


74.8 


0.8 (-5.6-7.1) 


No confidence interval is shown for Zanzibar as a full census was 
intervention implementation (see Table 3). 


carried out. Settings 


are roughly ordered by intensity of communication campaign and training 
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"ACT." Other common meanings were "affordable anti- 
malarial" and "anti-malarial". 

RRPs for co-paid ACT bearing the AMFm logo were set 
in seven of the eight settings, and ranged between 0.46 and 
0.96 USD per adult treatment pack. In Madagascar, there 
was no RRP, although first-line buyers agreed to maintain a 
reasonable mark up of 0.07 USD. Awareness of the correct 
RRP for an adult pack was high among respondents in 
Ghana and Zanzibar (~80%); and 68% in Kenya and 52% in 
Tanzania mainland. Respondents in Niger, Nigeria and 
Uganda had very low awareness of the correct RRP (1%- 
5%) (Figure 2). Patterns were consistent across urban and 
rural areas in Nigeria, Tanzania mainland, and Uganda. In 
Kenya and Niger awareness of the correct RRP among 
urban respondents was about 9-10 percentage points 
higher, while in Zanzibar and Ghana awareness of the 
correct RRP among was 13 and 28 percentage points 
higher than among rural respondents, respectively 
(Additional file 4). 

Changes in private for-profit sector provider knowledge 
of malaria treatment 

At baseline knowledge of the first-line treatment for un- 
complicated malaria varied across settings, with high 
knowledge in Ghana, Tanzania mainland, Uganda and 
Zanzibar, a lower level in Kenya, and low levels in Niger, 
Nigeria and Madagascar (Table 4). Improvements of 
over 20 percentage points were recorded in Kenya and 
Nigeria, and of 7-16 percentage points in Ghana, 
Madagascar, Niger, Tanzania mainland and Zanzibar, 
with no change in Uganda. Patterns were consistent 
across urban and rural areas, with the exception of 
Tanzania mainland where the increase in knowledge 
was about 10 percentage points higher among rural re- 
spondents surveyed (Additional file 5). 



Generally increases in knowledge of the correct quality- 
assured ACT dosing regimen for a 2 year-old child were 
smaller than those seen in respondents' knowledge of the 
recommended first-line treatment for uncomplicated mal- 
aria among providers surveyed. At endline knowledge of 
the dosing regimen remained low in many settings, despite 
increases of between 14-16 percentage points in Ghana 
and Uganda, and of 30-33 percentage points in Tanzania 
mainland and Zanzibar. Only in Tanzania mainland were 
high levels of knowledge recorded at endline (90%) 
(Table 5). Patterns were consistent across urban and rural 
areas, except in Uganda where increases in knowledge 
of the correct quality-assured ACT dosing regimen for 
children among urban respondents were 12 percentage 
points larger than those recorded among rural respondents, 
and Zanzibar where increases in knowledge among rural 
respondents were about 10 percentage points higher than 
urban respondents (Additional file 6). 

Conclusions 

Although AMFm implementation was designed to be 
broadly similar across settings, the communication and 
training components varied considerably across the eight 
pilots. Ghana and Kenya had the greatest implementa- 
tion intensity, followed by Tanzania mainland, Zanzibar 
and Nigeria, with Niger, Madagascar and Uganda having 
the lowest intensity. 

Our results generally support the interpretation that, 
in addition to the availability of co-paid ACT, the inten- 
sity of communication campaigns, and particularly the 
mass media elements delivered through TV and radio, 
contributed to AMFm-related awareness and knowledge 
among private for-profit providers. For example, in set- 
tings where communication campaigns were imple- 
mented for five to nine months, awareness was 76%-94% 
for the AMFm logo, 57%-74% for the ACT subsidy 



Table 5 Knowledge of paediatric (<2 years of age) quality-assured ACT dosing regimen among respondents from private 
for-profit outlets with quality-assured ACT in stock on the day of the survey at baseline (2010) and endline (201 1) 


Country 


Baseline (%) 


Endline (%) 


Percentage point change (95% confidence interval) 


Ghana 


314 


47.8 


1 6.4 (8.7-24.0) 


Kenya 


674 


60.6 


-6.8 (-17.0-3.5) 


Tanzania mainland 


60.0 


89.5 


29.5 (11.7-47.1) 


Zanzibar 


154 


48.7 


33.3 


Nigeria 




53.7 




Niger 


64.1 


43.1 


-21.0 (-34.3-7.8) 


Madagascar* 




41.6 




Uganda 


64.1 


78.5 


14.4 (3.3-25.4) 



Correct knowledge of paediatric quality-assured ACT dosing regimen was measured as respondents that correctly stated the number of tablets that should be 
taken at a time, the number of times the medicine should be taken per day, and the duration of the dose in number of days for child under 2 years (10 kg) for a 
specific product which they selected from the quality-assured ACT that they stocked. 

Nigeria baseline data collection was conducted in 2009. No confidence interval is shown for Zanzibar as a full census was carried out. Settings are roughly 

ordered by intensity of communication campaign and training intervention implementation (see Table 3). 

*These data are not available for Madagascar and Nigeria at baseline, as they were not collected in the ACT watch survey. 



Willey et ah Malaria Journal 2014, 13:46 
http://www.malariajournal.eom/content/13/1/46 



Page 8 of 10 



programme, and 52%-80% for the correct RRP. Where 
communication campaigns were implemented for three 
months or less however, awareness was 26%-69% for the 
logo, 12%-36% for the ACT subsidy programme, and <5% 
for the RRP. 

Communication campaigns also appear to have con- 
tributed to improvements in provider knowledge of the 
first-line anti-malarial. In six of eight settings, increases 
of at least 10 percentage points in private for-profit pro- 
viders' knowledge of the first-line anti-malarial were 
seen; with endline knowledge particularly high in Kenya 
(66%), Ghana (83%) and Tanzania (mainland and Zanzibar) 
(over 90%). In contrast, much smaller improvements were 
seen in Madagascar and Uganda. By comparison, in 
non-AMFm settings private for-profit provider know- 
ledge of the first-line anti-malarial ranged from 42%- 
48% across Benin, the Democratic Republic of Congo 
and Zambia [24-26]. 

AMFm-related training also appeared to be linked to 
knowledge and awareness outcomes, with the two settings 
with the highest training coverage (Ghana and Zanzibar) 
performing best at endline on knowledge of the logo and 
RRP, and being in the top three settings for knowledge of 
the first-line anti-malarial. However, high levels of know- 
ledge in some settings with relatively low training coverage 
indicate that providers also obtain information through 
other sources, such as communications targeted at the gen- 
eral public, or through wholesale suppliers. 

Given the study design, caution is merited in making 
strong causal inferences about the impact of AMFm 
supporting interventions. The evaluation was ecological 
in design, with exposure estimated at the national level 
using proxy measures of duration of implementation. 
Moreover, the nationwide nature of AMFm implementa- 
tion meant that it was not possible to include comparison 
areas. While AMFm-specific awareness is clearly related to 
some aspect of the AMFm programme, changes in know- 
ledge of the first-line anti-malarial and quality-assured 
ACT dosing regimen for children may have been affected 
by secular trends or other concurrent malaria communica- 
tion campaigns, such as the large scale USAID-funded 
Communication and Malaria Initiative in Tanzania (COM- 
MIT) programme in mainland Tanzania [27]. 

Furthermore, these results report awareness among 
private for-profit providers only. Awareness among con- 
sumers has been reported to be substantially lower in 
several settings, though results are only available from 
settings with medium to low AMFm implementation in- 
tensity. Findings from nationally representative house- 
hold surveys in Nigeria, Madagascar and Uganda in 
2012 indicate that 13%-40% of caregivers of children 
aged less than five years recognised the AMFm logo, 
while 9%-18% were aware of the initiative to reduce the 
price of ACT. Data from Nigeria and Uganda (where an 



RRP was used) show that only 0.1% of those surveyed 
were aware of the correct RRP for co-paid ACT [28,29] . 

There also appears to be a relationship between private 
for-profit sector providers' AMFm-related awareness and 
key AMFm outcomes. Countries with the strongest per- 
formance in AMFm awareness (Ghana, Kenya, Tanzania 
and Zanzibar) generally reported larger increases in avail- 
ability and market share of quality-assured ACT in the pri- 
vate for-profit sector; larger falls in their price compared to 
smaller changes seen in Nigeria and Uganda on the whole; 
and minimal changes in Niger and Madagascar [20]. In 
contrast, the relationship between improvements in know- 
ledge of the first-line anti-malarial and AMFm outcomes 
were inconsistent It is thus possible that AMFm-related 
provider awareness may be an important step along a 
causal pathway, linking implementation to provider behav- 
iour change, though in practice it is challenging to separate 
the effect of communications from the reduced price of the 
co-paid ACT. Evaluations of mass media campaigns for 
other health issues in low and middle-income countries 
have shown links to behaviour change of community mem- 
bers [6,30,31]. However, other studies have highlighted the 
frequent presence of a knowledge-action gap among health 
care providers [14]. 

This study has demonstrated that in settings with strong 
implementation of communication campaigns, and in some 
cases provider training, there was high AMFm-related 
awareness among private for-profit providers within a short 
period of AMFm roll out. Substantial improvements in pro- 
vider's knowledge of the first-line drug were also seen. 
These results suggest an important role for supporting 
interventions, including communication campaigns, in sub- 
sidy programmes for public health commodities. However, 
to optimize investment in this area more evidence is re- 
quired on the relative effectiveness of different supporting 
interventions on providers, and on strategies to enhance 
consumer awareness. 

Additional files 



Additional file 1: AMFm questionnaire. 

Additional file 2: Provider recognition of AMFm logo at endline 
(2011). Provider recognition of AMFm logo (i.e. Providers able to 
recognise the AMFm logo (n) as a percentage of the number of outlets 
with anti-malarials in stock at the time of the survey visit (N )) at endline 
(201 1), by anti-malarial outlet type category and urban and rural location. 
Note: All respondents were shown a visual aid depicting the AMFm logo 
and were asked whether they had seen the symbol before. Providers 
were "able to recognise the AMFm logo" if they answered that they had 
seen the symbol before. CI = Confidence interval: No confidence intervals 
are shown for Zanzibar as a full census was carried out. 

Additional file 3: Provider knowledge of the AMFm programme at 
endline (201 1). Provider knowledge of the AMFm programme (i.e. Providers 
who have heard of "a programme that reduces the prices of anti-malarial 
medicines known as ACT" (n) as a percentage of outlets with anti-malarials in 
stock at the time of the survey visit (N)) at endline (201 1), by anti-malarial 
outlet type category and urban and rural location. Footnote: CI = Confidence 
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interval; No confidence intervals are shown for Zanzibar as a full census was 
carried out. 

Additional file 4: Providers stating the correct recommended retail 
price (RRP) for anti-malarials with the AMFm logo at endline (201 1). 

Providers stating the correct recommended retail price (RRP) for anti- 
malarials with the AMFm logo at endline (2011) (i.e. Providers stating the 
correct RRP for anti-malarials with the AMFm logo (n) as a percentage of 
outlets with anti-malarials in stock at the time of the survey visit (N)) at 
endline (201 1), by anti-malarial outlet type category and urban and rura 
location. Note: No data are shown for Madagascar as an RRP was not set 
for co-paid ACTs in this country, CI = Confidence interval; No confidence 
intervals are shown for Zanzibar as a full census was carried out. 

Additional file 5: Provider knowledge of first-line anti-malarial 
treatment at baseline (2010) and endline (2011). Provider knowledge 
of first-line anti-malarial treatment at baseline (2010) and endline (201 1) 
(i.e. Percentage of providers able to correctly identify the anti-malarial for 
first-line treatment (n) among outlets with anti-malarials in stock at the 
time of the survey visit (N)) baseline (2010) and at endline (201 1), by anti- 
malarial outlet type category and urban and rural location. Note: Nigeria 
baseline data collection was conducted in 2009. CI = Confidence interval; 
No confidence intervals are shown for Zanzibar as a full census was 
carried out. 

Additional file 6: Provider knowledge of dosing regimen for quality- 
assured ACT (QAACT) for a child, at baseline (2010) and endline (201 1). 

Provider knowledge of dosing regimen for guality-assured ACT (QAACT) for a 
child, at baseline (2010) and endline (201 1) (i.e. Percentage of providers able to 
describe correctly the dosing regimen for quality-assured ACT for a child under 
2 years of age (<10 kg) (n) among outlets with QAACT in stock at the time of 
the survey visit (N)) baseline (2010) and at endline (201 1), by anti-malarial 
outlet type category and urban and rural location. Note: "describe correctly" 
implies that the respondent correctly stated the number of tablets that should 
be taken at a time, the number of times the medicine should be taken per 
day and the duration of the dose in number of days for child under 2 years 
(10kg) for a specific product which they selected from the quality-assured 
ACTs that they stocked. These data are not available for Madagascar and 
Nigeria at baseline, as they were not collected in the ACTwatch survey. Nigeria 
baseline data collection was conduced in 2009. CI = Confidence interval; No 
confidence intervals are shown for Zanzibar as a full census was carried out. 



Competing interests 

All authors declare that they have no conflicts of interest. 
Authors' contributions 

The overall design of the Independent Evaluation of AMFm was conceived 
by FA, KH, YY, CG, and ST. The design of the outlet surveys drew heavily on 
data collection and analysis methods developed by the ACTwatch group. 
Adaptation of outlet survey data collection methods for the Independent 
Evaluation was led by ST, CG, KH, YY, FA, and RR, and development of 
procedures for outlet survey data analysis was led by AM, ST, BW, CG, KH, 
and YY with significant contributions from HG and SP of the ACTwatch 
group and with inputs from many other authors. Outlet survey data 
collection and analysis was led by the ACTwatch group in Kenya (MW, BM, 
MT, KOC, IE, SP, JN, TS, HG), Madagascar (JR, JR, JN, SP), Nigeria (EA, JA, KOC, 
IE, HG, JN), Uganda (PB, HK, JN, IE, SP, KOC, HG), and Zanzibar (DM, JN, HG); 
by the Ifakara Health Institute (RT, BJ, AK, MT, CF, KB) in Tanzania mainland; 
by the Drugs for Neglected Diseases initiative (DNDi)/Research and 
Development Unit, Komfo Anokye Teaching Hospital (JA, GD, SBN, DA) in 
Ghana; by the Centre de Recherche pour le Developpement Humain/Centre 
International d'Etudes et de Recherches sur les Populations Africaines (SN, 
IAK, MS, OM) in Niger; and the African Population and Health Research 
Centre (MW, BM) at endline in Kenya. Analysis of changes over time in outlet 
survey indicators was conducted by AM, ST, BW, and RR. The process and 
context study component was designed by ST, KH, CG, FA, and YY, with data 
collection and analysis undertaken by EJ, AA, STR, DD, CA, CG, ST, and YY. FA 
was the project director for the Independent Evaluation. KH led the 
Independent Evaluation team at the London School of Hygiene and Tropical 
Medicine. The first draft of the paper was written by BW, with inputs from 
many authors. All authors have read and approved the final manuscript. 



Acknowledgements 

We thank the large number of people from many different organisations 
who assisted with data analysis, data processing, and primary data collection. 
We acknowledge the contributions of Noureddine Abderrahim, Mwenda 
Gitonga, and David Muturi with data entry programmes; Ronnette Nolasco 
with project arrangements; Adrienne Keen with support to data analysis and 
processing, and Barry Dewitt, Dan Hamilton, Zhuzhi Moore, Falgunee Parekh, 
Yuan Cheng, and Ashley Garley with outlet survey table preparation. We also 
thank Immo Kleinschmidt, Milly Marston, Neal Alexander, Karim Anaya- 
Izquierdo and John Bradley for statistical advice; Meghna Ranganathan, Olivia 
Nuccio, Angela Camilleri, Edna Ogada, Emily Carter, Emily Harris, Tsione 
Solomon, Yohannes Kinfu, and larimalanto Rabary for research assistance; 
and Ohene Buabeng, Isaac Boakye, Raymond Atiemo Danso and other staff 
of the Research and Development Unit at Komfo Anokye Teaching Hospital 
who assisted technically and logistically with the field surveys in Ghana. We 
thank the following members of the AMFm Secretariat for their advice and 
support: Olusoji Adeyi, Melisse Murray, Silas Holland, Fabienne Jourberton, 
Lloyd Matowe, and Orion Yeandel. Olusoji Adeyi led the coalition that 
founded the AMFm, and served as its Director from 2009 to 2012. Finally, we 
acknowledge the contribution of all the respondents who participated in the 
surveys and interviews. 

Sarah Tougher, Rebecca Thomson, Catherine Goodman, Andrea G Mann, 
Barbara Willey, Katia Bruxvoort, Sergio Torres Rueda, Kara Hanson, and 
Benjamin Palafox are members of the LSHTM Malaria Centre. Catherine 
Goodman, Rebecca Thomson, Katia Bruxvoort, Charles Festo, Boniface 
Johanes, and Admirabilis Kalolella work with the IMPACT2 project, part of the 
ACT Consortium (http://www.actconsortium.org/) which is funded by the Bill 
and Melinda Gates Foundation. 



Funding 

The evaluation was funded by the Global Fund to Fight AIDS, Tuberculosis 
and Malaria, with support from the Bill & Melinda Gates Foundation for 
ACTwatch Central and ACTwatch surveys in three countries (#058992). 



Collaborators 

The ACTwatch Group (ncharman@psi.org): ACTwatch Central — Population 
Services International, Nairobi, Kenya (Gatakaa H, Poyer S, Njogu J, Evance I, 
Littrell M, Chavasse D, O'Connell K [Principal Investigator], and ShewchukT); 
ACTwatch Central — London School of Hygiene and Tropical Medicine, 
London, UK (Palafox B); ACTwatch National Level — Kenya: Population 
Services International (Toda M); Madagascar: Population Services 
International/Madagascar (Raharinjatovo J, Rahariniaina J); Nigeria: Society for 
Family Health (Anyanti J, Arogundade E); Tanzania: Population Services 
International (Michael D); and Uganda: PACE (Buyungo P, Kuala H). 

Author details 

Vacuity of Epidemiology and Population Health, London School of Hygiene 
and Tropical Medicine, Keppel Street, London WC1E 7HT, UK. 2 Faculty of 
Public Health and Policy, London School of Hygiene and Tropical Medicine, 
Keppel Street, London WC1E 7HT, UK. 3 ICF International, 530 Gaither Rd, 
Rockville, MD 20850, USA. 4 Malaria & Child Survival Department, Population 
Services International (PSI), PO Box 43640, Nairobi, Kenya. 5 lfakara Health 
Institute, Plot 463, Kiko Avenue Mikocheni, Dar es Salaam, P.O. Box 78 373, 
Tanzania. 6 Centre International d'Etudes et de Recherches sur les Populations 
Africaines (CIERPA), Niamey, Niger. 7 lnstitut National de la Statistique, 182 Rue 
de la SIRBA, Niamey BP 3416, Niger. 8 University of Minnesota School of 
Public Health, Mayo Memorial Building, 420 Delaware Street S.E, Minneapolis, 
MN 55455, USA. 9 Komfo Anokye Teaching Hospital (KATH), P.O. BOX KS 1934, 
Kumasi, Ghana. 10 African Population and Health Research Center, APHRC 
Campus, 2nd Floor, Manga Close, Off Kirawa Road, P.O. Box 10787-00100, 
Nairobi, Kenya. "Department of Public Health, Trnava University, Faculty of 
Health Sciences and Social Work, Univerzitne namestie 1, Trnava 91701, 
Slovakia. ,2 Centre de Recherche pour le Developpement Humain (CRDH), 
Dakar, Senegal. "Kenya Medical Research Institute, Centre for Global Health 
Research, Kisumu, Kenya. 14 Drugs for Neglected Diseases initiative, 15 
Chemin Louis-Dunant, Geneva 1202, Switzerland. "Department of Child 
Health, Kwame Nkrumah University of Science & Technology, School of 
Medical Sciences, Kumasi, Ghana. ,6 Phar-Mark Consultants, llorin, Kwara State, 
Nigeria. 



Willey et al. Malaria Journal 201 4, 1 3:46 Page 1 0 of 1 0 

http://www.malariajournal.eom/content/13/1/46 



Received: 14 October 2013 Accepted: 29 January 2014 
Published: 4 February 2014 



References 

1. WHO: World Malaria Report 2011. Geneva: World Health Organization: 2010. 

2. Sabot OJ, Yeung S, Pagnoni F, Gordon M, Petty N, Schmits K, et al: 
Distribution of artemisinin-based combination therapies through private sector 
channels: lessons from four country case studies. Washington: Resources for 
the Future: 2009. Available from: http://www.rff.org/RFF/Documents/RFF-DP- 
08-43_FINAL.pdf. 

3. Affordable Medicines Facility - malaria: technical design. Geneva: Roll Back Mal- 
aria Partnership. 2007. Available from: http://www.rbm.who.int/partnership/ 
tf/globalsubsidy/AMFmTechProposal.pdf. 

4. Adeyi O, Atun R: Universal access to malaria medicines: innovation in 
financing and delivery. Lancet 2010, 376:1869-1871. 

5. Aboud FE, Singla DR: Challenges to changing health behaviours in 
developing countries: a critical overview. Soc Sci Med 2012, 75:589-594. 

6. Bertrand JT, O'Reilly K, Denison J, Anhang R, Sweat M: Systematic review of the 
effectiveness of mass communication programs to change HIV/AIDS-related 
behaviors in developing countries. Health Educ Res 2006, 21:567-597. 

7. Briscoe C, Aboud F: Behaviour change communication targeting four 
health behaviours in developing countries: a review of change 
techniques. Soc Sci Med 2012, 75:612-621. 

8. Oyo-lta A, Nwachukwu CE, Oringanje C, Meremikwu MM: Interventions for 
improving coverage of child immunization in low- and middle-income 
countries. Cochrane Database Syst Rev 201 1, 7. CD008145. 

9. Wakefield MA, Loken B, Hornik RC: Use of mass media campaigns to 
change health behaviour. Lancet 2010, 376:1261-1271. 

1 0. Abuya TO, Mutemi W, Karisa B, Ochola SA, Fegan G, Marsh V: Use of over-the- 
counter malaria medicines in children and adults in three districts in Kenya: 
implications for private medicine retailer interventions. Malar J 2007, 6:57. 

11. Alba S, Dillip A, Hetzel MW, Mayumana I, Mshana C, Makemba A, Alexander M, 
Obrist B, Schulze A, Kessy F, Mshinda H, Lengeler C: Improvements in access to 
malaria treatment in Tanzania following community, retail sector and health 
facility interventions - a user perspective. Malar J 2010, 9:163. 

1 2. Alba S, Hetzel MW, Goodman C, Dillip A, Liana J, Mshinda H, Lengeler C: 
Improvements in access to malaria treatment in Tanzania after switch to 
artemisinin combination therapy and the introduction of accredited 
drug dispensing outlets - a provider perspective. Malar J 2010, 9:164. 

1 3. Goodman C, Brieger W, Unwin A, Mills A, Meek S, Greer G: Medicine sellers 
and malaria treatment in sub-Saharan Africa: what do they do and how 
can their practice be improved? Am J Trap Med Hyg 2007, 77:203-218. 

14. Leonard KL, Masatu MC: Professionalism and the know-do gap: exploring 
intrinsic motivation among health workers in Tanzania. Health Econ 2010, 
19:1461-1477. 

1 5. Mangham U, Cundill B, Achonduh OA, Ambebila JN, Lele AK, Metoh TN, 
Ndive SN, Ndong IC, Nguela RL, Nji AM, Orang-Ojong B, Wiseman V, 
Pamen-Ngako J, Mbacham WF: Malaria prevalence and treatment of 
febrile patients at health facilities and medicine retailers in Cameroon. 
Trop Med Int Health 2012, 17:330-342. 

16. Mangham LJ, Cundill B, Ezeoke O, Nwala E, Uzochukwu BS, Wiseman V, 
Onwujekwe O: Treatment of uncomplicated malaria at public health facilities 
and medicine retailers in south-eastern Nigeria. Malar J 201 1, 10:155. 

1 7. OConnell KA, Gatakaa H, Poyer S, Njogu J, Evance I, Munroe E, Solomon T, 
Goodman C, Hanson K, Zinsou C, Akulayi L, Raharinjatovo J, Arogundade E, 
Buyungo P, Mpasela F, Adjibabi CB, Agbango JA, Ramarosandratana BF, 
Coker B, Rubahika D, Hamainza B, Chapman S, Shewchuk T, Chavasse D: 
Got ACTs? Availability, price, market share and provider knowledge of 
anti-malarial medicines in public and private sector outlets in six 
malaria-endemic countries. Malar J 201 1, 10:326. 

18. Littrell M, Gatakaa H, Evance I, Poyer S, Njogu J, Solomon T, Munroe E, 
Chapman S, Goodman C, Hanson K, Zinsou C, Akulayi L, Raharinjatovo J, 
Arogundade E, Buyungo P, Mpasela F, Adjibabi CB, Agbango JA, 
Ramarosandratana BF, Coker B, Rubahika D, Hamainza B, Shewchuk T, 
Chavasse D, OConnell KA: Monitoring fever treatment behaviour and 
equitable access to effective medicines in the context of initiatives to 
improve ACT access: baseline results and implications for programming 
in six African countries. Malar J 201 1, 10:327. 

1 9. Craig P, Dieppe P, Macintyre S, Michie S, Nazareth I, Petticrew M: 
Developing and evaluating complex interventions: the new Medical 
Research Council guidance. BMJ 2008, 337:al655. 



20. Tougher S, Ye Y, Amuasi JH, Kourgueni IA, Thomson R, Goodman C, Mann 
AG, Ren R, Willey BA, Adegoke CA, Amin A, Ansong D, Bruxvoort K, Diallo 
DA, Diap G, Festo C, Johanes B, Juma E, Kalolella A, Malam O, Mberu B, 
Ndiaye S, Nguah SB, Seydou M, Taylor M, Rueda ST, Wamukoya M, Arnold F, 
Hanson K: Effect of the Affordable Medicines Facility-malaria (AMFm) on 
the availability, price, and market share of quality-assured artemisinin-based 
combination therapies in seven countries: a before-and-after analysis of outlet 
survey data. Lancet 201 2, 380:1 91 6-1 926. 

21. Shewchuk T, OConnell KA, Goodman C, Hanson K, Chapman S, Chavasse D: 
The ACTwatch project: methods to describe anti-malarial markets in 
seven countries. Malar J 201 1, 10:325. 

22. Avan Bl, Schellenberg JA: Measuring implementation strength literature 
review: possibilities for maternal and newborn health programmes. In 
London School of Hygiene & Tropical Medicine Staff Symposium 2012. London, 
UK: 2012. available at: http://ideas.lshtm.ac.uk/sites/ideas.lshtm.ac.uk/files/ 
Report_implementation_strength_Final_0.pdf. 

23. Talisuna A, Grewal P, Rwakimari JB, Mukasa S, Jagoe G, Banerji J: Cost is killing 
patients: subsidising effective antimalarials. Lancet 2009, 374:1 224-1 226. 

24. ACTwatch Group and Association Beninoise pour le Marketing Social 
(ABMS)/Benin: Outlet Survey Republic of Benin 201 1 Survey Report. 
Washington DC: Population Services International: 2011. 

25. ACTwatch Group and Association de Sante Familiale (ASF)/DRC: DRC Outlet 
Survey Report 2009. Washington DC: Population Services International: 2009. 

26. ACTwatch Group and Society for Family Health (SFH)/Zambia: Outlet survey report 
Zambia, 201 1. Washington DC: Population Services International: 201 1. 

27. AMFm Independent Evaluation Team: Independent Evaluation of Phase 1 of 
the Affordable Medicines Facility - malaria (AMFm), Multi-Country Independent 
Evaluation Report: Final Report. Calverton, Maryland USA and London UK: 
ICF International and the London School of Hygiene and Tropical Medicine: 
2012. 

28. ACTwatch Group and Society for Family Health(SFH)/Nigeria: Nigeria 
Household Survey Report, 2012. Washington DC: Population Services 
International: 2013. 

29. ACTwatch Group and the Program for Accessible Health CEPU: Uganda 
Household Survey Report, 2012. Washington DC: Population Services 
International: 2013. 

30. Hornik R, McAnany E: Mass media and fertility change. In Diffusion 
processes and fertility transition: Selected perspectives. Edited by Casterline J. 
Washington DC: National Academy Press: 2001:208-239. 

31 . Westoff CF, Koffman DA: The association of television and radio with 
reproductive behavior. Popul Dev Rev 201 1, 37:749-759. 



doi:1 0.1 1 86/1 475-2875-1 3-46 

Cite this article as: Willey et al.: Communicating the AMFm message: 
exploring the effect of communication and training interventions on private 
for-profit provider awareness and knowledge related to a multi-country anti- 
malarial subsidy intervention. Malaria Journal 2014 13:46. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www. biomedcentra I .com/su bmit 



o 



BioMed Central 



